In the science field, disseminating new information to the public is becoming increasingly important, since it can aid a deeper understanding of scientific significance and increase the number of future scientists. As part of our activities, we at the Japan Aerospace Exploration Agency (JAXA) Space Biomedical Research Office, started work to focus on education outreach featuring space biomedical research. In 2010, we launched the Mission X education program in Japan, named after "Mission X: Train Like an Astronaut" (hereinafter called "Mission X"), mainly led by NASA and European Space Agency (ESA). Mission X is an international public outreach program designed to encourage proper nutrition and exercise and teaching young people to live and eat like astronauts. We adopted Mission X's standpoint, and modified the program based on the originals to suit Japanese culture and the students' grade. Using astronauts as examples, this mission can motivate and educate students to instill and adopt good nutrition and physical fitness as life-long practices.
Introduction
"Science Outreach" includes various activities striving to promote the public understanding of science and make contributions to science education, such as publishing books and giving public talks, lectures and discussions etc. People has been starting to think that advanced science and technologies should contribute to the development of society. Under such circumstances, public outreach has been becoming important in science fields and may provide a link between scientists and society through scientific technologies and knowledge.
"Space science", including space medicine, is expected to play a part in generating people's interest in advanced science. The full-scale International Space Station (ISS) operation is underway. As astronauts have increasing opportunities for long-term stays in space, it is important to keep their activity in space healthy, safe and comfortable. We at the Japan Aerospace Exploration Agency (JAXA) Space Biomedical Research Office (J-SBRO), are trying to understand and address the effects of the space environment on human health 1) . These studies, mutual basic and clinical research, are important in generating a synergistic effect in space medicine or in fields related to human health on Earth.
In order to give back the outcomes of space biomedical research to society, we have been starting outreach activities to promote awareness of the usefulness of space biomedical research and improve space biomedical education. This space biomedical outreach will help increase awareness of scientific success stories and support science education. Our outreach activity includes publishing scientific papers, providing public lectures, organizing workshops, preparing exhibition rooms and planning educational events 2, 3) . In recent years, changes in the social structure and lifestyles have led to more luxurious and varied eating and irregular living habits. They have led to childhood obesity that has been becoming a serious national problem. In 2002, the Central Education Council of Japan published a policy report concerning the decline in children's physical strength and its solutions 4) . According to the report, children's athletic ability has declined slowly but continuously since the 1980s, because children nowadays have less opportunity to exercise. Moreover, it concludes that to prevent or improve the condition, it is essential to provide opportunities for regular exercise and maintain a balanced lifestyle.
To address the problems of children's daily habits, we thought we could provide them with a trigger to improve their lifestyles using our astronautical specialties and knowledge. In 2010, we launched the Mission X education program in Japan, named after "Mission X: Train Like an Astronaut" (hereinafter called "Mission X"), mainly led by NASA and ESA. Mission X is an international public outreach program designed to encourage proper nutrition and exercise and teaching young people to live and eat like astronauts. Here we introduce our education program, the Mission X pilot study in Japan, which was held in early 2011.
Methods

Activity development
NASA/ESA launched the Mission X web site, of which we can freely share the contents 6) . Using astronauts as examples, the mission can motivate and educate students to instill and adopt good nutrition and physical fitness as life-long practices. We adopted the international Mission X's standpoint, although we at JAXA did not become a full participant, because we have to initially monitor whether the concept of Mission X can suit Japanese children's lifestyles. Therefore we became a partial participant for the Mission X international pilot mission in 2010-2011 with the Tsukuba Young Astronaut Club (TAC) members.
Event planning and curriculum
We agreed that we would have a total of 3 events, once a month for three months, following discussion with TAC. We developed five forms of exercise training and three nutritional lectures. For each training and lecture, we prepared a text leaflet introducing the link between each activity and astronauts' training. Continuity is important for exercise training, therefore we planned a physical performance test for children on the final event day. This would help children retain motivation to continue the exercise training. Conversely, for nutrition lectures, it is important to gain much knowledge concerning appropriate eating habits, so we planned 3 different lectures for each event day.
Mission X in Japan was planned on January 16 th , February 20 th and March 13 th , 2011, in Tsukuba, Ibaraki, Japan. We prepared enough space and a gymnasium, where children could engage in physical activity smoothly.
Supporter training
To achieve successful events, supporters, who support the main trainer(s) and assist students, are important. These supporters were mainly adult TAC members. We planned supporter training to lecture on the concept of Mission X and ensure the contents and precautions for each activity were understood. The supporter training was held a month before the event.
Questionnaire
To understand how effective the curriculums were for children and their parents in improving their daily life habits, we used a questionnaire survey for each event.
We prepared 2 different types of questionnaire. One was for children who participated in the activity, another was for parents who observed the activity. Both questionnaires consisted of multiple choices and free descriptions.
Results and Discussion
Curriculum development
The target for International Mission X was students aged 8-12 and the text was prepared with that age group in mind. However, the age range of the Mission X participants in Japan varied considerably from 3 to 15 years old (average +/-SD (years old) ; 9.8 +/-2.6 ), and with wide-ranging education levels (pre-school to junior high school). Therefore, we selected 7 contents from the 18 NASA/ESA core contents for our Mission X in Japan, each of which was slightly downgraded and modified to suit our timetable and facility availability (Table 1 ; Exercise activities 1-5, Nutrition lectures 2, 3). Additionally, we created original content for the nutrition lecture (Table 1 ; Nutrition lecture 1). One or more text leaflets were also prepared for each activity (Fig. 1) as well as a complement for higher level students and their parents. The nutrition lecture consisted of an experiment and a talk. Details of the individual contents will be published in the near future. Table 1 . Curriculum of Mission X in Japan.
Mission X challenge in Japan
The number of students participating in Mission X in Japan during the first and second events was 29 and 30, respectively. Students were divided into 4 groups, so that the average age could be equal. The eldest student of the group became the leader of each team. Fig. 2 shows the hierarchical structure of Mission X in Japan. We had a main trainer who demonstrated and introduced each activity or "mission" for the students. Each team also had one sub trainer, with knowledge of manned space exploration, and at least three supporters who had already been trained by the main trainer during supporter training. Supporters were selected from TAC members, to ensure they were familiar with the students' personal characters, which facilitated the smooth operation. Hierarchical structure of Mission X in Japan. In order to accomplish the "mission" safely and smoothly, trainers (main trainer, sub trainers, and supporters) always support students. The main trainer demonstrates/introduces the activity to all (red arrows), while sub-trainers and supporters assist the students among each team (white arrows).
Fig . 3 shows the event timetable for each day. During the first event, Agility Training, Strength Training, Balance Training, and a lecture entitled "What a Sweet Soda!" were provided. For the second event, Hand-eye Reaction Training, Dexterity Skills Training and Problem Solving, and a lecture entitled "Reduced Gravity, Low-Fat" were provided. We were planning to hold the third event on March 13 th . However, massive earthquakes and tsunami hit East Japan two days beforehand and forced a delay. Unfortunately, the final event has yet to be held.
Feedback from questionnaires
The questionnaire results gave us valuable information. After the first event, we obtained a lot of valuable feedback through the questionnaire from parents having observed the event. One of the useful suggestions concerned the order of activity. It stated that "many students seemed to find it hard to maintain concentration to sit and listen to the lecture just after lunchtime. It is better to have the lecture in the morning." We agreed and changed the activity order for the second and third events (Fig. 3) . Rearranging the activity order allowed the students to enjoy and concentrate on the nutrition lecture at the second event. Students were highly motivated to challenge each mission (Fig. 4) . More than 90% of participants were interested in the program and 87% answered "strongly yes" or "yes" to the question: "Did you figure out why the astronauts can live and work healthily in space?". Fig. 3 . Timetable of Mission X in Japan. For each event, there was one nutrition lecture (pink) and at least one exercise training (blue). During the first event, a nutrition lecture was planned just after lunchtime. However, it was hard for students to maintain their concentration on the classroom lecture, hence the order of activities was rearranged. The nutrition lectures were rescheduled for the morning from the second event. 
Conclusion and Perspectives
The International Mission X project was extended to 14 space agencies and various partners. More than 3700 students from all over the world challenged the "mission" to have better habits "like an astronaut" 5) . The Mission X pilot study in Japan was held in a restricted area, Tsukuba, Ibaraki, and a restricted group, TAC. We think that Mission X is worth continuing in order to promote and educate students to instill and adopt good nutrition and physical fitness as life-long practices. We would like to develop this program into a nationwide activity.
We will be continuing the education/public outreach to promote the public understanding of science and contribute to education through manned space exploration specialties and knowledge, our outcomes. The earthquake and tsunami crisis in March 2011 have shown us that physical fitness, nutrition, and teamwork are indispensable, not only for exploring space but also overcoming disasters. We would like to provide some activities to cheer up earthquake victims with our Mission X program in the near future.
